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I, Hongwei Zhang, Ph.D., hereby declare that: 



i . I received a Ph.D. degree from the Institute of Medical Science at the 
University of Toronto in 2002, and a Master of Science degree from the 
Department of Immunology at the University of Toronto in 1 995. In addition I 
received my Medical Degree from the University of Medical Sciences in 
Changchun China in 1989 and practiced as a staff physician, for 4 years in 
Beijing prior to commencing my post graduate* studies. I currently hold the. 
positions of Senior Scientist and Scientific Program Leader of Functional 
Genomics as well as Manager of Research and Development at ChondroGene 
Inc. 

I am one of the inventors of the above-noted U.S. patent application. 

I am particularly experienced in the field of osteoarthritis having 
worked as a Research Associate at the Arthritis Center of Excellence of 



Toronto Western Hospital, and subsequently receiving a Fellowship from the 
institute to pursue my Ph.D. studies focusing on the area of osteoarthritis, 
Subsequently I have been one of the key scientists involved in the ongoing 
collaboration of GeneNews (formerly ChondroGene) with Pfizer in the area of 
osteoarthritis and biomarker discovery. I am a trained molecular biologist 
experienced in developing methods to identify bipmarkers which are indicative 
of a disease or condition, and.in developing methods of using these biomarkers 
and products thereof as applied in the area of osteoarthritis, amongst other 
conditions. 
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2. I have read the Office Action mailed July 26, 2006 in the abovei- 
referenced patent application. 

The Office Action states that claims 58-73 are rejected under 112 first: 
paragraph, enablement. 

The independent claims being instantly filed in response to the office action 
are currently amended claims 37, 38, 42, 46 and 50. Currently amended claim 
37 is drawn to diagnosis of mild OA by comparison of expression of RN A 
encoded by a gene, for each the genes TNFAIP6 and TGEBI, between a test 
individual and normal control individuals. 

I understand that concerns which were raised by the Examiner and which are 
addressed in this Declaration with respect to the instantly filed claims relate to 
the numbers of samples used in microarray hybridization assays, expression 
fold-change of differentially expressed RNA, statistical significance of 



disclosed differential RNA expression, and the specificity and sensitivity of 
biomarker differential expression used for diagnosis. 

3. As a scientist skilled in the area of osteoarthritis and molecular 
biomarker identification, I submit that the specification provides guidance for 
diagnosing mild OA by determining differential TNFAIP6 and TGFBI gene 
expression levels in cartilage between a test individual and normal control 
individuals. 

In our work described in the patent application, we report experiments 
identifying genes having differential RNA expression in cartilage of 
individuals having OA which were performed using a GhondroChip 
micfoarray (Examples 5-6- Figures 1-6). I hereby submit that these 
experiments were performed using samples from 6 individuals diagnosed as 
not having OA ("hoiuiiaF* cqntrol),3 individuals diagnosed as having mild 
OA* 5 individuals diagnosed, as having moderate OA, 7 individuals diagnosed 
as/having mild OA marked OA, and 13 individuals diagnosed as having 
severe OA. In the patent application we further report, experiments identifying 
genes, having differential RNA expression: which, were performed using 
Affymetrix U133A micrdarray (Example 6, Figure 7)., I thereby submit that 
these experiments were performed using samples from 10 individuals 
diagnosed as not having OA ("riptmal" control), 4 individuals diagnosed as 
having mild OA, and 5 individuals diagnosed as.having severe OA. 

1 submit that the experiments disclosed in the specification demonstrate that 
TNFAIP6 and TQFBI express RNA at differential levels between individuals 
having mild OA and normal control individuals so as to enable diagnosis of 
mild OA in accordance with currently amended claim 37. As described 
below, subsequent to filing of the application we have performed additional 
experiments, using samples representing an expanded and non-overlapping set 
of individuals having mild OA relative to those used in the specification, 
which confirm that the method of currently amended claim 37 is enabled. 



TGFBI and TNFAIP6 RNA Expression is Significantly Up-regulated in 
Mild OA Cartilage vs Normal Cartilage 

Attached as Exhibit "A" to this Declaration is a summary and analysis of post- 
filing experimental data from experiments which we, the inventors, have 
obtained relating to RNA expression levels of TNFAIP6 and TGFBI in human 
subjects diagnosed as having mild OA or as not having OA ("Normal"). The 
data represent TNFAIP6- or TGFBI-specific fluorescent hybridization signal 
intensities obtained using Affymetrix U133A microarray analysis .of cDNA 
derived from cartilage samples from 10 normal individuals (i.e. diagnosed as 
not having OA), and from 20 individuals diagnosed as having; mild OA. The 
mean fold-changes of cDNA levels, which represent RNA expression levels, 
specific to TGFBI and TNFAIP6 in mild OA versus normal samples were 
found to be 5.2-fold and 6.1 -fold, respectively, signifying that RNA expression 
of both genes is upregulated oh average; in mild O A cartilage relative to normal 
cartilage. Using MEDCALC software, the signal intensity data for each gene 
was analyzed via the ROC curve, approach to determine the optimal expression 
level threshold to differentiate between RNA expression levels of the genes in. 
mild OA cartilage and normal cartilage. Expression level threshold, values of 
0.531 and 0.4 were determined for TGFBI and TNFAIP6, respectively, and 
each sample was given a score assigning it as being sub-threshold ("0") or 
supra-threshold ("1"). As can be seen, for TGFBI, 8/10 normal samples scored 
below threshold, and 19/20 mild OA samples scored above threshold (p < 
3.18E-6). Similarly for TNFAIP6, 9/10 samples scored below threshold and 
19/20 mild OA. samples scored above threshold (p < 8.17E-7). Thus, RNA 
expression of both genes exhibits consistent up-regulation in mild OA cartilage 
relative to normal cartilage. Samples were then assigned a classifier Value 
characterizing them as "mild OA", or "normal" depending on whether RNA 
expression of neither gene, or of both genes, respectively, was upregulated in 
mild OA relative to normal cartilage. As can be seen, 7/10 normal samples 
were correctly classified as "normal", while 18/10 mild OA samples were 
correctly classified as "mild OA". These results hence signify that levels of 



TGFBI and TNFAIP6 in cartilage can be used to determine an indication of 
mild OA in a human test subject with a specificity of 90% and a sensitivity of 
70%. 

In view of the above, I submit that the specification enables one of 
skill in the art to practice the method of currently amended claim 37. 

5. I hereby declare that all statements made herein of my own knowledge 
are true, and that all statements made on information and belief are believed to 
be true; and further; that these statements were made with the; knowledge that 
wilful, false statements and, the like so made are punishable by fine or. 
imprisonment, or both, under Section 1001 of Title 18 of the United States 
Code, and that such wilful false statements may jeopardise the validity of the 
application or any patentlssuing thereon. 
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Summary 
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True negatives 
True positives 
Equivocal 
Accuracy 
Specificity 
Sensitivity 
Fold-change 
(mild OA/normal) 
p-valuc 
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